To further confirm appropriate excision of the targeted sequence, DNA was purified from the electrophoresis gel using a gel PCR-product DNA purification kit. A fragment of approximately 580bp was obtained after sequencing, containing a sequence upstream of exon 1, followed by part of the original targeting vector (NCBI GQ424832.1) (ref.
3), which contained the loxP site, followed by a fragment downstream of exon 4, confirming successful recombination and deletion of exons 1 to 4 from the Pdgfrα gene (see figure S1 ).
Ex vivo hair follicle formation assay
We used the "patch" hair follicle formation assay 4, 5 to assess the impact of PDGF on the ability of isolated hfDSCs to stimulate new hair follicle formation. Rat SKPs grown in the presence or absence of PDGF-AA and -BB were combined with epithelial aggregates extracted from backskin of newborn C57Bl/6 mice (P0; Charles River Laboratories). Dorsal skin was floated on 1mg/ml dispase for 30 min at 37°C in order to separate the dermis from the epidermis. The 6 dermis was discarded and the epidermis was transferred to a plate containing 0.25% trypsin (without EDTA) for 3-4 min at 37°C. To inactivate the enzyme, 10% FBS was added and then the epidermal sheet was gently scraped with a scalpel blade. Liberated epithelial cells were transferred to a 15 ml tube and centrifuged to 300g for 3 minutes and resuspended in DMEM.
For each graft 10,000 epithelial aggregates were combined with 500,000 SKPs and subcutaneously injected under the back skin of adult male nude mice (Charles River Laboratories). After 14 days, grafts were harvested and the number of HFs containing GFP +ve DPs within each graft were quantified (n = 3, with 4-6 grafts per treatment).
Preparation and administration of 4-hydroxy-tamoxifen (4-OHT)
For gavage administration, 100% ethanol was added to 25 mg of 4-OHT (H-7904, SigmaAldrich, St. Louis, USA) to obtain a 33 mg/ml 4-OHT suspension and aliquots containing 1 mg of 4-OHT were stored at -20°C protected from light until use. On the day of tamoxifen administration, 4-OHT solutions were warmed to 55°C before adding sterile sunflower oil (ethanol:oil; 1:9; v/v).
Immunofluorescence staining
To verify the location of PDGFRα positive cells within the adult dermal stem cell niche we examined anagen (P8, P28) or telogen (P56) backskin samples from PDGFRαH2BGFP mice (Jackson Laboratories). PDGFRαH2BGFP mice were created through knock-in of the histone H2Be-GFP fusion protein into the PDGFRα locus to allow for nuclear expression of GFP in cells that express PDGFRα
6
. Epithelial keratinocytes were labelled using keratin-5 (1:500; Covance).
Cell death and cell proliferation was done with anti-cleaved caspase-3 (1:500, Millipore) and anti-Ki67 (Millipore). Dorsal rat skin or human skin samples were cryosectioned into 20 µm 
Real-time quantitative RT-PCR
mRNA was isolated from FACS-sorted cell populations using αSMA dsRed :Sox2 GFP knock-in mice.
RNA (27.6µg) was reverse transcribed using a High Capacity cDNA synthesis kit (Applied Biosystems). cDNA samples were amplified for 14 cycles using TaqMan® PreAmp Master Mix Kit (Applied Biosystems) and Taqman probes for Pdgrfα, Pdgfrß and the endogenous control, Hprt (Life Technologies, in either FAM or VIC formats). Preamplification was tested by comparing the ∆∆CT for each TaqMan® probe from a non-limiting sample of unsorted dermal cells amplified to the same sample that did not undergo amplification. qPCR was performed using TaqMan® Fast Advanced Master Mix and samples were run using 7500 Fast Real Time PCR system (Applied Biosystems). Fold-change in gene expression was calculated using the ∆∆CT method with Hprt serving as housekeeping gene. Cells from each hair follicle mesenchymal compartment (dermal sheath, dermal papilla and dermal cup) were compared to fibroblasts from interfollicular dermis. Probe details are shown below:
Hprt: ID: Mm03024075_m1 Chr.X: 52988078 -53021660 on Build GRCm38
